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Supplementary Information:
Cautionary Tales for comparing O 2 -decay rates: The published literature for the reactivity of Mn complexes with O 2 -is littered with apparently contradictory results, some of which is related to the choice of buffer and the detection system employed 1, 2 . Problems may also occur through other redox reactions involving probe compounds (e.g. oxidation of ferrocytochrome, reduction of nitroblue tetrazolium (NBT)). In our evaluation of the literature we also came across two other critical problems:
(1) The frequent use of the piperazine ring containing Good's buffer 3 for the key reactions involved were compiled from those already published in the literature (see Table S2 in our companion paper 10 ).
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Water exchange rates for Mn(II) and Mn(III) complexes:
Water , while a more recent study could only place an upper bound for this reaction of k < 3 x 10 5 M -1 s -1 using spectrophotometry/stopped flow 1 . It is noted however that other studies have found no evidence for this reaction [17] [18] [19] [20] .
Thermodynamic calculations used in Figures S3-S5
Reduction reactions for relevant oxygen and Mn reactions normalized to on electron.
All species are in aqueous form except for MnOOH. Activities of all reactants other than H + are at unity.
Oxygen Reactions
One electron transfer reactions only 
